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Goals

Understand 
the Etiology of 
Cerebral 
Aneurysms

1

Comprehend the 
Natural History 
of Cerebral 
Aneurysms

2

Identify Risk 
Factors for 
Aneurysm 
Rupture and 
Vasospasm

3

Comprehend 
Treatment 
Options & 
Potential 
Complications 
and Outcomes

4



Aneurysm 
Locations











RISKS & ETIOLOGY



SUBARACHNOID 
HEMORRHAGE (SAH)



Subarachnoid Hemorrhage

• 14/100k-Annual incidence

• 1:1.24 male to female

• >50 year old

• 15-40% Prehospital deaths

• 20-30% in-hospital mortality

• 30-40% survive with good recovery

• 20-30% survive with severe disability







Hypertension

Smoking

Risk 
Factors –

 Modifiable





Fibromuscular dysplasia 
(FMD)

Pseudoxanthoma 
elasticum

Ehlers-Danlos IV

Marfan Syndrome

Arteriovenous 
malformations (AVM)

Familial intracranial 
aneurysm syndrome

Gender

Atherosclerosis

Bacterial endocarditis

Polycystic Kidney Disease

Risk 
Factors 

Non- 
Modifiable



SIGNS & SYMPTOMS



ABRUPT 
HEADACHE!



STIFF 
NECK



CRANIAL 
NERVE 
PALSY





Diagnostic Work Up

-Does the patient have SAH?

-Why does the patient have SAH?
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CT

PROS

Rapid with ubiquitous 
availability

No ferromagnetic 
contraindications (pacers)

CT angiography

CONS

Less information about 
underlying lesions

Subtle hemorrhages may not 
be visualized



MRI

PROS

Informs decision about 
underlying lesions

Exquisitely sensitive

• Especially GRE & SWI

Often part of diagnostic 
package at some point

CONS

Time to acquire image

• T2, GRE, DWI: 20 min, add SWI: 
another 15 min

Contraindications - implants

More expensive

Availability



Lumbar 
Puncture



Diagnostic Work Up

-Does the patient have SAH?

-Why does the patient have SAH?



Conventional 
Angiography 

(DSA)



TREATMENT CONSIDERATIONS:

• Prevent rebleeding – blood pressure control & secure the 
aneurysm

– Clip? Coil? 

• Manage associated neurological complications

– Seizures

– Hydrocephalus

– Vasospasm

• Manage associated medical complications 

– Ventilator management: ARDS, ALI, pneumonia; volume status; VTE; hyponatremia 
and other metabolic derangements; hyperglycemia; fever and infection diagnosis 
and treatment; cardiac arrythmia; etc.
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Considerations for Management

Patient’s condition

Comorbidities

Anatomy/Integrity

Facility/Surgeon’s 
ability

Age

Location

Size & morphology 

Hematoma/
Mass effect
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Endovascular treatment of aneurysms

• Coiling

–Angiographic 
procedure

–Fill aneurysm with 
coils

–Divert blood flow 
away from aneurysm



Angiography – femoral artery access

• Long, flexible catheter inserted into 
femoral artery in groin

• Manipulation of catheter up aorta to 
neck vessels

• When catheter is in correct place, 
contrast is injected as 
x-ray pictures are taken

• Process repeated to view all necessary 
arteries



Angiography – radial artery access

• Radial artery at wrist

• Less risk of bleeding 

• Improves patient comfort compared to 
the femoral approach 

• No need to stay off the leg to recover
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Suarez (2005) New Engl J Med





Why do open Surgery?





Young patients

Aneurysm size

Large hematoma

Aneurysm location

Endo - unfeasible

Surgical 
Indications
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Cerebral 
Vasospasm



50-70% Radiographic

20-40% Clinical

Onset 4 days post bleed

Related to amount of blood

Cerebral 
Vasospasm



30-40% cerebral 
infarction

30-40% mortality

Severe
Vasospasm
Outcomes



21% of SAH patients develop delayed 
ischemia with no vasospasm

Only 20-30% of patients who develop 
vasospasm suffer of delayed ischemia

Early brain injury, micro vascular loss 
of autoregulation, cortical spreading 
depolarization, micro thrombosis

Delay
Cerebral 
Ischemia 

(DCI)



Amount of 
Hemorrhage



Asymptomatic – TCD’s

Decreased level of 
Consciousness

New focal deficit

Increasing headaches

Clinical 
Presentation



TCDs

CTA

Perfusion Imaging

EEG

DSA

Work Up



Transcranial 
Doppler

• Sensitivity 48-73%
• Specificity 69-100%

Acta Inform Med. 2017 Mar; 25(1): 14–18

Neurology. 1989 Nov;39(11):1514-8.



Vasospasm
Mean 
velocities
cm / sec

Terminal 
Carotid

Anterior 
Cerebral
Artery

Middle 
Cerebral 
Artery

Vertebral 
Artery 
(VA)

Basilar 
Artery 
(BA)

Posterior  
Cerebral 
Artery

Lindegaard 
ratio 
(MCA/eICA)

BA/VA

Normal <90 <3

Above 
normal
Hyperemia

90-119 <3

Mild >120 ? 120-150 >60 >60 ? 3-4

Moderate >130 ? 150-199 >80 >80 >110 4-6

Severe ?

> 50 % 
from 
baseline 
over 24 
hrs

≥200 >80 >115 >110 >6 >3



bleed day 1, initial R ICA bleed day 10, symptomatic R 
A1 vasospasm

post R A1 balloon angioplasty





Vasospasm
Trials



Vasospasm
Trials



Trials 
Outcomes

Francoeur and Mayer Critical Care (2016) 20:277



Rule out Mimics

Hemodynamic augmentation 
HH+(Euvolemia/mild hypervolemia)

Increase perfusion, MAP - 
Norepinephrine, Dopamine

Milrinone infusion

Nimodipine - Neuroprotective

Vasospasm
Management



Patients who fail medical management

Patients with CTA/DSA showing severe 
vasospasm

Intra-arterial verapamil

Balloon angioplasty

Intrathecal Nicardipine 

Endovascular
Management



OUTCOMES







Durability at 10 years

BRAT (Barrow Ruptured Aneurysm Trial)

 @ 10 years Coil Clip

Residual 78% 7%

Retreatment 20% 1%

Re-hemorrhage 0% 0%



Subarachnoid hemorrhage can be a devastating disease

Aneurysms occur at weak areas of the vessel wall

Multiple factors and conditions associated

CT, MR, and DSA are the main diagnostic tools 

Summary



Technological advances and better modern 
neurocritical care is crucial

Both medical and surgical management play an 
important role

Management varies based on the patient, 
aneurysm, and surgeon skills

Summary



Vasospasm is responsible for significant 
morbitity / mortality

Clinical suspicion is essential 

Most trials demonstrate no effect on clinical 
outcomes

Management includes medical & interventional 
therapies

Summary



MayfieldClinic.com



Questions
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